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I. ROCKETS AND ARTIFICIAL EARTH SATELLITES

Photographic Observation of Satellites Witk Maksutov Meniscus Telescope

The following is a complete translation of the article " Photographic
. Observations of the Satellites With the Maksutov Meniscus Telescope," by
‘ D. A. Rozhkovskiy, V. S. Matyagin, and A. V. Kharitonov, Astrophysics
Institute, Academy of Sciences Kazakh 8SR, which appeared in a recent issue
L 4 of the Soviet scientific periodical Astronomicheskiy Zhurnal.

Photographic observations of Sputnik IT with the Maksutov 50-cm menis-
cus telescope are described. The time was determined with the help of an
oscillating plane-parallel glass plate placed before the correction lens
of the telescope. The coordinates and time were determined to an accuracy
of #2" and 0®.001, respectively. Other methods of observation and the
errors are discussed.

At the mountain observatory of the Astrophysics Institute of the
Academy of Sciences Kazakh S8SR various methods of making photographic
observations on artificial earth satellites were devised and tested. For
this purpose small wide-angle and fast cameras vere used, among others
the camera with a "Sapphire Boyet" objective which was used for observations
of the rocket-carrier of Sputnik I (D. A. Rozhkovskiy and V. 8. Matyagin, *
Astron. tsirkulyer, No 186, 1957). However attention was paid chiefly to
the organization of more accurate sputnik observations by means of an ade-
quately equipped meniscus telescope of Maksutov design (D= 50cm, F=120cm).

Although the narrow field of this instrument (about 5°) does not en-
tirely meet the demands of the specified problem, nevertheless its other
properties (the size of the effective aperture, the scale and quality of
Pictures, modest dimensions, and excellent mobility) were centainly not
at odds with the purpose. At the beginning of December of last year, the
equipment of the telescope was finalized and tested by photographing stars.
The results seemed to promise improved accuracy in determining coordinates
and recording instants of satellite motion. Observations on Sputnik II
’ confirmed this and showed the possibility of applying the telescope under
varied and even unfavorable satellite visibility conditions. At the pre-
sent time the meniscus telescope is the basic instrument of the observation
T station organized by the institute, and in some respects it makes up for
the lack of standard equipment designed for accurate photographic obgerva-
tions. The method used by us seems rather simple. Familiarization with
‘| this method may be of help in organizing satellite observations.
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Optical-Electrical System. Ohasrvation Method -- For the synchro-
nization of instants of motion with the indications of the chronomater we
use an oscillating plane-parsllel glass plate » Periodically shifting the
pictures in the focal plane of the telescopa (D. A. Rozhkovskiy, Astron.

teirkulyar, No 187, 1958).

We should point out that a similar device wae gpplied previously for various
burposes of astrophysics and astromstry (mee R. Trumpler, Astron. Nachr.,
193, 213, 1912). For design conslderation the plste (size 12 x 12 cme,
thickness 8 mm) is located before the correction lens of the telescope.
It 1s set into oscillatory motion around a diagonsl axis (1.e. , the axis
of least moment of inertia) by two electromagnets (figure 1), The éwitching-
oén frequency may be arbitrarily selected by means of an interruptor of
simple construction. During oscillations of the Plate at low amplitude,
the picture undergoes a shift A8 in a direction perpendicular to the axis:

ASN.n_;).L dﬂh

where n is the index of refraction, h 18 the thickness of the plate » and R
i1s the angular magnitude of a complete oscillation. For a given thickness
h, the magnitude of%| may be varied within certain limits. The sams per-
tains to the velocity of transition of the plate from one extreme position
to another.

During the operation of the plste doublie Images of stars are obtained
on the photographic plate, while the track of the gputnik undergoes breaks
1f the plate axis is parallel to its motion. The magnitude of Ol should ‘
naturally be selected from the condition of its minimun. The optimal values
of o and of the velocity of osciliations are found from the following
conditions: :

1. The images of stars which will further be gelacted %g ref%ﬁences
for the analysie of the picture (i.e., sters mostiy of the 7SB - gbh oo
nitude) should exhibit a clesr separytion into two components. This en-
sures high accuracy in setting the filaments of the measuring instrument
on the star.

2. The parallel ghift of the links cf the track ghould be 2-3 times
larger than the thickness of the track. This ensbles us to obtain a clear
and easlly measurable fine structure of the "breuk" (s2e balow).

3. The time of transition of the piate from one' position into another
should be such as to mske the corrasponding mean linsar velocity of picture
shift of the same order as the veloclty of track formstion of the sputnik
on the photoplate. If the last conditicn ig met » 1t is8 not absolutely
essential that the plate axis be correctly positioned with respect to the
sputnik track (see below).
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The specified conditions should alao include, of course, other con-
slderations depending on the stellar magnitude of the sputnik, its angular
velocity, the time of exposure » ete. However, within rather wide limits
of variations of these magnitudes » the operating range of the plate may
remain constant. Thus, in the case of the meniscus telescope the time
of the plate transition is continuouslg kept at the order of 0.01 Becond,

2

and the angular oscillation value at With this arrangement, pictures
of Sputnik II trails which were suitable for measurements wers obtained,
the sputnik varying in brightness from zero to the third stellar magni-

, tude, and its visual angular velocity from 0.3 to 1.0 degree/second.

On a reproduction of one of the original pictures of a track of

v Sputnik II, ve present the typical shape of a part of the track (Figure 2a)
limited by two successive breaks. They are formed during plate oscillations
standardized in our observations at 2 secrl, The approximate direction of
oscillations is indicated by a two-sided axrow. Because of elastic de-
formations of some parts of the equipment, the plate in any of its boundary
positions performs some secondary damped periodic oscillations. Figure 2a
clearly shows that the secondary waved tend to a nearly point shape. How-
ever, they would have the character of inevitable interferences if the
corresponding time marks: were missing. The presence of the latter makes
the secondary oscillations very convenient for accurate readings, nearly
in line in this respect with usual star pictures.

The timing is recorded by means of a loop oscillograph MPO-2 at a
film speed of 25 mm/sec. For this purpose » one of the oscillograph vi-
brators is connected to special electric circuit (ABCD, Figure 1) passing
through the cores of the electromagnets and a two-arm armature situated
at the end of the plate axis and rigidly fixed to it. When the plate is
held by one of the electromagnets in any of its extreme positions, the
circuit is closed and the corresponding vibrator records a straight line
on the film. During the transition of the plate into the other position
the circuit opens, corresponding to a pip on the £ilm. A8 will be shown,
the correspondence between the structure of the track breaks and the -
oscillographic timing is easily and definitely established. The electrical
Plan, although rather simple, minimizes possible errors in timing due to
inductance. Indeed, practically no supplementary intuctance is supplieqd
to ABCD, and the current pulses in this circuit mark directly the state
of the oscillating plate. 'Errors-—may—be"introduced’only by the oscil-
. lograph itself, mainly by the inertia of the vibrator.

For further explanation of the electrical plan we shall indicate the
< following details. The second vibrator of the oscillograph is intended
for the recording of current pulses from the contact chronometer. The
third vibrator is connected to the manual key kq permitting the marking
of minutes. The manual button ko is for switching on the electromagnets.

CPYRGHT
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The sequence of opsrations sarrisd out during the obssrvation of the
sputnik is roughly the following. First of ail the oscillation axis of
the plate is preliminarily eet azcording to the expected motion of the
sputnik in one or another region of the sky. The telepcopa 1z sat on the
moving sputnik by means of a wide angle finder ; accurately coordinated
with the field of view of the telescope. The oscillograph 1s switched on,
the shutter is opened, and when the sputnik appears as anticipated in the
field of view of the telescope, tha syatem of electromagnate is switched
on by means of the button ko. The ksy marks and records the clogeat
minute. As the sputnik passes approximatsly the middle of the field of
view, the electromagnets are briefly switched off by m2ans of the button ko,
This introduces a certain controlling mark on the track picture and on
the time recording which providee a check on their subsequent comparison.

The observations, despite the apparent simpliclity, requirs the perfect
coordination and speedy action of all participants. In this ragpect they.
hardly differ from observations on tetal rhases of solar eslipses. The
ipaccuracy of ephemerides and estrong fluctuations of the sputnik's bright-
ness cause additional difficulties. A particulariy regponsible role falls
on the observer manipulating the telescope during the photographing. It
may be said without exaggeration that he has to have some feeling of art
in the setting and in the selaztion of the instant of the picture. Under
such circumstances it ig nevertheless sometimes poseible to gucceed in
obtaining two pictures of the sputnik. '

Accuracy of Position and Time Determinationg -- It iz well known that
time measurements of an extremsly high accuracy that is difficult to obtain
in practice are required for observations on artificiai earth satellites.
Let us see what correspondsnce may be estabiished tetween the accuracy of
the determination of the sputnik coordinates from the vhotograph by the
menlscus telescope and actusl azcuracy following from the method of time
recording used by us. With proper setting of the telescope and without
the plate, the posziticn of point objects ie usually determinzd with an
error not exceeding 0".5. ' :

The introduction into the opticul systam of the telescops of a rather
thick plane-paralle. glass plate, o course s could produce some deteriora-
tion in the quality of star pictures. According to D. 0. Matgukov (_J_\_g:
tronomicheskaya optika, 1946, p 338), a planc-parallsl plate located in -
the beam which convergzs to a point leads to the appearsncae of spherical
aberration and chromatism. Thus, the affect of sphericsl sberration on
the differences of focal distances for the extermal and intsrnai zones
of the mirror of the meniscus telegcope may be evalusted with an sccuracy
up to terms of the second order inzlusively from the relstion:

yg::ly?. an’ h)

F ah3
where yo» is the height of the external zone ’ yl' is the height of the
-4 . CPYRGHT
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internal zone »f the mirror, n is the index of refraction, h is the
thickneeslof the plate, and F; is the distance from the mirror to the
focal plane. With respect to the central part of the field of view of
the meniscus telescope and the focusing on the middle zone of the mirror,
the scattering circle should grow at the maximum to 0.0l mm. The effect
of chromatism should be of the same order. Actual measurements of dia-
meters of pictures of faint stars confirm these evaluations in general;
the introduction of the plate increases the diameter of faint stars ip

. the center of the plcture from 0.03 (without plate) to 0.040-0.045 mny
(with plate). A noticeable deterioration of the rictures is found ¢mly
at the very edges of the negative. In general, the introduction of the

d Plate, including insignificant losses of light to reflection, produces

a drop in the Denetrating power of the telescope by one stellar magnitude.
We should note ‘that under these circumstances the telescope still permits
recording positively the tracks of moving point sources up to the 6th
magnitude at a velocity of visible motion of one degree/second.

Therefore, within the limits of the plate, bounded by a circle of
20 radius, the presence of the oscillating plate appears in the form of
& symmetrical broadening of stars not substantially lowering the accuracy
of determination of position. Outside this circle, as already mentioned,
the quality of pictures deteriorates appreciably. Inasmuch as it is of
interest to encompass in measurements the longest possible track, an
attempt was made to evaluate the accuracy of measurements of coordinates
near the corners of the plcture. For this purpose four star groups were
chosen in these positions at a distance of 2.5 from the center. Each
group contains four stars with known catalog coordinates. The coordinates
of one of the stars were determined from the three bearings and the result
was compared with the catalog value. The mesasurements and computations
coordinates according to the Deych method (A. N. Deych, Astron, zh. U4b4, 1948),
rather convenient for the procegsing of sputnik tracks, were carried out
by L. N. Tulenkova. The corresponding discrepencies with catalos data,
expressed in engular units,are the following: 1".1, 1.1, 4.0, 1".3; far the
center of picture the discrepancies were 0".9. It follows thererron ‘tnat
the error in coordinate determination in total will hardly exceed 2" for
the plate, if we take into consideration the remarks made sbove concerning
the geometrical properties of the measured positions of the track.

4 Coming back to the reproduction (Figure 2a) of the track, we turn our
attention to the schematic reproduction of the structure of the break
(Figure 2c). On the sections ac, eg, ... the motion of the plate occurs

¢ under the action of the magnetic field, which on be, fg, ... the motion is
accompanied by an elastic deformation of the corresmonding arm of the
armature. On sections ce, gk, ... the reverse motion of the plate is
caused by the elastic reaction of the armature. The period of the damping

CPYRGHT
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osclllations of the plate, as may be seen, 1s determined by the following

expreosgion:
T =47 /L
A \ %

where L 1s the length of 'the armature arm, k is 1ts elasticity
coefficlent, and I is the moment of inertia of the plate with respect to
the nxis. The sectlons bed, fgh ... correspond to the closed circult of
the osclllograph; the sections ab, def, ... to the open circuit.

Figure 2c presents under the diagram of oscillations the corresponding
diagram of recordings on the oscillograph. A reproduction of a section
of an original record is given in Mlgure 2d. The question arises: which
sections of the break should be chosen for the measurements of the coor-
dinates? From a comparison of both diagrams of Figure 2c, it follows that
for this purpose one should select the points b » £, 1, ... and the corw
resnonding times, or the peaks c¢,e,g, k. ..and the correspording miflles of the intervals
af recordings (3, Y Booene During the measuremnts one of the fllmmeénts shovld irtareect
in the'lonzitudiml direction a continuous.sechton’of the.track (upper. or lover), whlle
the other fillament of the measuring instrument should bisect the track at one
of the indicated points. In the measurement of the position of the ref-
erence star one should.select the corresponding (upper or lower) picture.

It should be noted that a picture suitable for measurements may also
be obtained when the plate axis and the trail are mutually perpendicular.
In this case on¢ should measure the disruptions of the, track occurring at
the instants when the velocities of both motions of the sputnlk are added.
The reproduction (Fi'gux_'e 3) shows the form of the track under such condi-
tions. As already mentioned, the disruptions occur at a sufficiently high
transit velocity. of the, plate from one position into another. The accuracy
of the coordinate determination is here somewhat lowered. However s such
conditions are rather exceptional and usually the plate has a sufficiently
large choice of particularly clear track details , sulteble for accurate
measurements.

Let us now consider the accuracy of timing. It follows from the
comparison of reproductions and explanatory diagrams of their plctures
that in the measurements of the track ; for example, at the points ¢, e,

g, k, ... the tolerable error in recording of timing will not exceed the
half of intervals of time B , ¥, G, £, ... which comprises about
0.002, 0.005, 0.002, 0.001 seconds, respectively. The last evaluation is
considered as the limit of accuracy of measurements » afforded by the pres-
ently operating equipment.

CPYRGHT
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With respect to the absolute accuracy of time, our possibilities
are rather limited, owing to the unavailability of time service at the
institute. The measures taken by us in this respect are reduced to the
rational exploitation of the available means.

l. 7The maintenance of time is realized by means of a marine chronom~
eter No 1188, of the Second Watech Plant, The chronometer is kept perma-
nently in the basement of the main building under more or less unal tered
temperature conditions. The current pulses from the chronometer contacts
are transmitted to the observation room by wires. The pulse delay was
checked and due to the short length of the iire appesared to be much below
0.001 seconds; During the observations on the sputnik, a second chronom-
eter, previously checked with the main one, is used for marking the minutes.

2. The daily advance ¢f the main chronometer is constantly coﬁtroued.
The average is +0.221 seconds

During the days of observations on the sputnik, the chronometer is
verified every 4 hours with the rhythmic signals of radio station ROR.
Reception is by audio, using a semlautomatic method. The variation of
the chronometer movement during % hours does not usually exceed £08.02.

In the operation of the osclillograph a possible phase shift of vi-
brators is taken into'account, unevenness of £ilm movement, etc.

The random error due to unevenness of the chronometer movement we
evaluate at 40.005 second. Other errors may be related to discrepancies
in rhythmic stgnal’'tranamission.

The above can be illustrated by the following results from processing
of the tracks of Sputnik IT » obtalned on two pictures on 25 January of the
current year.

¥o a 1950.0 $ 1950.0
1 13n29m39%k3y 2313Em3H36” 151049 25"
2 13 29 39.929 23 37 4.6 +51 44 28
3 13 29 40.436 23 38 58.7 +51 39 09
4 13 31 08.254 | 2 20 21.3 t25 17 43
5 °13 31 08.7k9 2 20 56.8 125 07 10
6 13 31 09.252 221 33.8 +2h 56 25
CPYRGHT
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“ =z 43°11'16%9 016

H = 1450m+50M

The sbove method for observajlions on artificial satellites on the
meniscus telescope makes it possiffle to obtaln sputnik coordinates with
an error not exceeding T2 sacondsl|lof arc. The error in the recording of
timing may be reduced to 0.001 seflond of time (which corresponds to an
actual accuracy of coordinates of-t 3.6 seconds of arc at a velocity of
the visible motion of the artificilal satellite of one dem'ee/aecond) viith
an adequately organized time serv::e.

The unquestionable advantegellof this method is the utmost silmplicity
and infallibility of operation of|fthe whole equipment. Thus, during the
period from 22 January to 1l Febrfary six pictures of Sputnik II were
obtained, for whic¢h all passages " the sputnik over Alma-Ata were« ex-
ploited which were favorsble in rard to weather.

The method allows obtaining 1
satellite, thus offering a definiffe advantage in the determination of
brightness. In comparison with tifle shutter situated before the plate
there is an obvious advantags: tH need for introducing complex correc-
tions in the time determination b_omea superfluous. A more perfect
analog of the oscillating plate ! the moving box. However, it requires
considerable changes in the const ction of the telescope. The advan-
tage of such a "marking" box befofk the osecillating plate is also doubtful
with respect to inereasing the acqracy of time recordings. It seems to
us that it 1z worth considering t{e problem of using, instead of the plate,
the corrective leng itself, imparfing to it small oscillations during the
vhotographing of artificial earth |patellites; this will certalnly give a
gain to the penetrating power of fhe telescope. It seems to be useful to
equip with such lenses or plane gpellel plates, for exampie, efficient
meniscus telescopes with s focal flistance of 4O to 50 cm and a field .of
view of 30 to 15, intend2d for ofjservations of artificial satellites.

practically continuous track of the

N. Tulenkova for he help ir
Aztronomichesgkiy Zhurnal,
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Chinese Publish Notes on Sputnik ITII Carrier-Rocket Observations

The Purple Mountain Astronomical Observatory of the Academia Sinica
on 15 August published a schedule of times and places indicating when and
where in China the carrier-rocket of Sputnik IIT would be visibler, weather
rermitting, to the naked eye. A small-scale sketch diagram of China in-
dicates the passages of the satellite as elong & line approximately from
northwest to southeast. Up to 1100 hours on 15 August, this satellite
has been circling the Earth for 3 months, and during thioc time, 1t has

' made 1,252 revolutions. The carrier-rocket has made 17 more circuits
than the satellite. The carrier-rocket is brighter and more easily seen

‘ than the aatellite. Because of the braking effect of the atmosphere, the

’ orbital period is slowly decreasing. The carrier-rocket's cross gsection
is greater than that of the satelliet; hence the braking effect is greater
and the orbital period of the carrier-rocket is decreasing faster than
that of the satellite. At bresent, the orbital period of the carrier-
rocket is 102.2 minutes and is decreasing by 3.1 seconds each day.

On the lines of bassage on the diagram, two imeginery points A and B
are indicated. Point A is at approximately 50 degrees north latitude.
The times given in the schedule are for point A. It tekes about 6 minutes
for the carrier-rocket to pasg from the zenith over A to the zenith over B.
A column in the schedule indicates the approximate latitudes of the local-
ities where the carrier may be visible at the indicated times. Since the
carrier-rocket is constantly turning [tumbling] as 1t moves, its reflected
brilliance varies from bright to dim in a few seconds' time. In good
weather, the area of visibllity extends about 700 kilometers on either
8ide of the lines on the diagram. (Peiping, Jen-min Jih-pao, 16 Aug 58, p 6)

-9 -
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II. UPPER ATMOSPHERE

Ionospheric and Magnetic Storms Reported by NIZMIR Scientist

L. N. Lyakhova, Scientific Research Institute of Terrestrisl Mag-
netism, Ionosphere, and Radio Wave Propagation (NIZMIR), describes ef-
forts made at the institute during the IGY for obtaining full materials
for studying ionospheric and magnetic disturbances and their connection
with geophysical phenomena. These are reported in the srticle "Ionospheric
and Magnetic Storms" which appeared in the Soviet populur science mag-
azine, Priroaa.

In September 1957 together with a heightering of solsxr activity there
were noted such phenomena as the spread of auroras as far as regions in
the lower latitudes, strong ionospheric and magnetic disturbances, tha
strengthening in the intensity of Earth currents ; etc. In connection with
these, in NIZMIR, compilations of variations in soler activity with gea-
ophysical phenomena were made.

The studies showed that solar activity in September grew consideradbly
in comparison with preceding months: If in August the relative number of
sunspots was 202, then in September it was 265. During Septevber four
poverful active regions passed through the visible disec of the Sun. Dur-
ing this same time five vary large ionospheric and magnetic disturbances
vere observed.

The most intensive were two storms, one arising et the beginning of
the month and the other at the end of the month. Boti of these were asso-
clated with the same, most active region of the Sun, in the northern hem-
isphere at latitudes of 05-30° N and longitides of 300-350°. Photographs
of the photosphere and the chromosphere in ‘this region sxe preaented in
the article. This region rapidly developed and fiared up in the course
of three 27-day revolutions of the Sun.

In the first revolution, the active region was insignificant and it
caused only a weak disturbance (5-6 August). In the next revolution (at
the end of August to the beginning of September) the region siready con-
sisted of three groups of spots, one of which a‘tained an srea of 2,590
million parts of the Sun's hemisphere, and tbz passing of this group
through the central meridian was accompanied by intensive geophysical
bhenomena. In the third revolution this active solar reglon disintegrated,
but was still very intenmsive and caused a new megnetic storm, beginning
suddenly on 29 September at 0015 hours y and a strong ionospheric disturb-
ance. ‘

- ‘10 -
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Lyakhova gives more detalls o ‘he results of the intensifying of
solax' activity in the ssecond revolution of the Sun when bright floccular
fields were obgerved and a numbor of chromospheric flares were noted.

One ol them,-the meét intensive » passed on 31 August at 1230 GMT and was
accompanied by sifiultaneous increases of radio emission at frequencies

of about 500 megacycles. Through 38 hours after this flare (2 September
at 0315 GMT) & very strong magnetic storm began with active periods as
follows: from 1200 on 2 September up to 0300 GMT on 3 September and

from 0700 to 2000 GMT on 3 Septenmber. A new poverful flare on the Sun,
accampanied by heightened radio emission at frequencies of about 500 meg-

’ acycles and of about 1,500 megacycles was observed 3 September at 1026 GMT.

The suddenly incrensed magnetic activity (a new storm began) passed
’ on 4 September at 1254 GMI. The most active periocd of this siorm lasted
up to 1100 GMT on 5 September.

Simultanecusly with the recording of variations of the moagnetic field,
observations on the state of the ionosphere were conducted. Disturbances
of the magnetic field and the ionosphere are closely associated with each
other.

Data on variations of the Earth's magnetic field and deviation of the
critical frequencies from average values during the period 4-5 September 1957
are presented in graph form. From the graph it can be seen that after the )
beginning of the magnetic disturbance (1254 GMT) a lowering of the critical
frequency of the Fp (£,Fs) layer began and during the most active period
of the magnetic storm reflections from the Fo layer were, in general, abe-
sent. With the veakening of the megnetic field the critical frequencies
approached normal values.

In the middle latitudes from 2 to 7 September a strong lowering of
the critical frequencies of the Fp (£%Fn) layer was observed reaching T0%
of the relative normal values. -

The most intensive ionospheric storm arrived at night from 4 to 5 Sep-
tember. At certein hours clouds of the sporadic E (Eg) layer appeared, so
dense that they prevented the reflection of signals from the Fo (screening)
layer.

In the north during almost all the storms, with the exception of cer-
tain hours, the full shporption of short-wave signals was obsgerved. During

especlally active storm periods a full cessation of short-wave radio cormu-
nication in all direction occurred.
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From 2 to 4 September the IGY World Agency (Washington) announced a
Special World Interval. During this interval all geophysical stations
of the world conducted increased observations according to a specially
developed program with the aim of obtaining fuller material. for future
investigations of these phenomena.

Simultaneous observations for soler activity, changes of the Earth's
mognetic field, and the state of the lonocsphere give sbundent materials for
recognition of the nature of these phenomena and are of great value for
predigt):ing possible disruptions of radio communication. (Priroda, No 6,
Jun 5 ;

Purple Mountain Astronomical Observatory

The Purple Mountain Astronomical Observatory is located at an eleva-
tion of 267 meters above sea level on the third highest of three peaks of
Purple Mountain, an eminence a few kilometers east of Nanking. It is
,operated by the Astronomical Institute of China's Academia Sinica, which
is the leader in this field in China. The diameter of the dome of the
largest of the four [at least] observatories is 8 meters, and this struc-
ture contains the most powerful telescope that China possesses at present.
On occasions section of the heavens are photographed by telescope; and
with the use of devices to permit long exposures, stars of lesser mag-
nitude and at greater distances than otherwise can be detected. To pho-
tograph star nebulae, the exposures may have to be several hours long.

The study of small planets and asteroids, and of variasble stars is a
common occupation in this observatory. There is alsc an observatory with-
out a dome, but with a long narrow roof opening on a north-south line, for
observing star transits of the meridian. :

An important part of the observatory's equipment ie the astronomical
clock which is kept in a specially constructed room where constent tem-
rerature and pressure are maintained. This clock is accurate to thou-
sandths of a second. There alsc are here a number of delicate instruments
for observations and measurements, and for the receipt and dissemination
of various kinds of scientific data and information. It has a post at
Siccawel .in Shanghai whose time signals are broadcast dally to all parts
of the country.

Besides the night observers, many other staff members work during the
daytime in the library, laboratories, mathematical calculations room, and
rhotographic dark rooms. On the electrically operated calculating machine
much scientific data are ascertained and published in an "Astronomical
Annual" (T'ien-wen Nien-1i), which 18 indispensable to the navy and to
seronautical and engineering agencies. The laboratories conduct studies
concerning photometry and the spectrum. Studies of the Sun and the activ-
ities on its surface are also made. These are invaluable due to the effect
of such solar activities on telecommunications.
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Whereas before liberation this observatory had a staff of less than
ten research workers, now the number is more than ten times as many, and
there has been a great increase in the library and in its equipment. ‘rhe
training of astronomical research workers is a matter of constant concern.
The research work of the observatory is carried out in accordance with a
carefully mapped-out program, and long-range plans for future expansion
and advances have been developed. There are at present branch posts at
Shanghai, K'un-ming, Tsingtao, Tientsin, and Peiping. In the near future
& complete observatory is to be established at Peiping. (Peiping,
Lu-hsing-chia, No 7, 22 Jul 58, pp 46-47)

III. METEOROLOGY

Method of Determining Pilot Balloon Altitudes

The article, "Theory of Pilot Balloon Observations From a Single
Point," by I. G. Kurdiani > Tbilisi State University imeni Stalin, gives
the following information:

The use of pilot balloon observations from a single point is basc.
on the stealiness of the vertical velocity calculated by theoretical means.
However, the calculated velocity in some cases can differ considerably
from the actual vertical velocities because of the constant presence of
natural vertical movements of the air at different altitudes. This cir-
cumstance is the reason for distortions in wvind velocities and directions
which are determined by this method. :

With the aim of bringing theodolite observations made from one point
into line with true altitudes » 1t 18 necessary to determine by calculated
(theoretical) vertical velocities not the altitudes bdut only projections
of the pilot balloon on a horizontal Plane considering them as approxima-
tions. In the future, even the calculations of the true altitude must be
based on theoretical calculations resulting from so-called sector veloc-
itieg of the pilot balloon. :

The problem is solved by considering projections of the pilot balloon
on a horizontal plane xoy in a system of north and east oriented coor-
dinates for two successive intervals of time. BSeveral triangles are formed
on the plane xoy during the time to-t), the area of which is determined by
a formula containing terms representing the so-called sector velocity of
the pilot balloon in the plane of the horizon. ‘Jointly vith these triangles

4 the areas of certain trapeziums are considered for vhich the true altitudes
of the pilot balloon serve as bases ». and the height is the path of ite
horizontal shifting. S R S
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The article includes formulas, grarhs, and tables used in the com-
putations. Kurdiani says that if we consider the vertical velocities as
coinciding with the true velocities, then by this method altitudes are
obtained which are extremely close to the actual altitudes. If there is
some divergence between them, as happens in practice, the method of sector
velocities makea it possible to establish not only an agreement between
observations and calculated altitudes but makes the latter more reliable.
(Soobshcheniya Akademii Nauk Gruzinskoy SSR, Vol 20, No 5, 1957, pp 533-539)

Effect of Ground Relief on Pressure at Sea level Studied

The effect of lrregularities of the Earth's surface on determinations
of the climatic pressure field at sea level are considered in "Caleulation
of the Effect of Irregularities of the Earth's Surface in Determining Pres-
sure at Sea Level," by Sh A. Musayelyan, Central Institute of Prognosis.

Ye. N. Blinova (Determination of Pressure at Sea Level, Doklady
Akademii Nauk 8SSR, Vol 92, No 3, 1953) solved the problem of deter-
mining the mean planetary pressure field (centers of action of the atmos-
phere) for large time intervals on the assumption that the distribution of
+ temperature in the atmosphere is known. In his article, Musayelyan attemptp
to show that the results obtained by Blinova can be improved by introducing
the effect of the relief of the Earth's surface into the calculations.

A linear stationary problem is solved taking into account the spher-
icity of the Earth. In the linearization of the problem a method of small
disturbances is used assuming that the motion of the atmosphere consists
of & basic motion, zonal circulation and superpositions of small disturb-
ances on the latter.

The results of the calculations are presented and these are shown to
compare favorably with actual material from observations. (Tzvestiya
Akademii Nauk SSSR, Seriya Geofizicheskaya, No 5, May 58, pp 625-635)

IV. GRAVIMETRY

Cravity Determinations at Sea

V. A. Kugivanov, Institute or‘ the Physics of the Earth, Academy of
Sciences USSR, in an article entitled "Determination of Gravity at Sea by
Gravimeter,” considers the problem of measuring the force of gravity at
sea using a gravimeter. The principal difficulty, according to Kuzivanov,
is in the calculation of disturbing influences arising as a result of the
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motion of the gravimeter bage. These disturbances are the vertical,
horizontal, and rotational accelerations, and also the inclinations of
the gravimeter frame caused by the movements of xhe ship. To determine
‘those disturbing effects for which calculations ere necessary, a dif-

ferential equation for the movement of a gravimeter rendulum on a moving
Trame is studied.

Kuzivanon says that in measuring gravity at sea it ig expedient to
have a gravimeter with a highly damped system, the pendulum of which
18 close to the water level. In this way the effect of rerturbing terms
will be considerably lessened and many of them can be ignored. A further

decrease in the rerturbing effects is achieved by the use of two oppo-
sitely aligned pendulums.

The readings of these pendulums must be corrected for the effect of
the squares of the angles of inclination %\ and ﬂ of the instrument's frame
end for the effect of the horizontal accelerations ¥ ang ¥. For the intro-

Izvestiya Akademii Nauk S8SR, Seriya Geofizicheskaya, No 5, May 58,
pp 649-654)
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V. SEISMOLOGY

Conference on Microseisms Held in USSR

A repbrt of the interdepartmental conference on Microseisms which
wvas held in the Main Administration of the Hydrometeorological Service
USSR from 27-29 January 1958, is given in a Soviet scientific periodical.

The aim of the conference was the discussion of microseismic obser-
vations conducted by the Soviets according to the IGY program and special
investigations of microseisms conducted by different Soviet institutions.

Six ti'ipartite microseismic stations designed for determining the
direction to storms at sea and on the ocean were organized by the Soviet
Union. These stations operate according to the IGY program. Regular
observations in the majority of them began on 1 June 1957. The micro-
selsmic stations are located at these points: Petropavlovsk, in Kamchatka;
Yuzhno-Sakhalinsk, Vladivostok, Vyborg, Murmansk, and Barentsburg on the
island of Spitzbergen. The first five stations belong to the system of
the Hydrometeorological Service USSR and the Barentsburg station to the
system of the Main Administration of the Northern Sea Route. Ovei-all
supervision of the work of the stations 1s carried:out by the Central
Institute of Weather Forecasts, Main Administration of the Hydrometeoro-
logical Service (GUGMS). Episodic observations for determining the source
of microselsms by a specilal method which ensures the high accuracy of
these observations are conducted in the Crimea by the Institute of the
Physics of the Earth, Academy of Sciences USSR.

The leading microseismic stations and representatives of the insti-
tutions of the Academy of Sciences USSR, Moscow State University, Lenin-
grad State University, and institutions of the Hydrometeorological Service,
took part in the conference. ' '

The principal report was given by F. I. Monakhov (Central Imstitute
of Weather Forecasts and Institute of the Physics of the Earth, Academy
of Sciences USSR) entitled, "Operation of Microseismic Stations and Some
Results of Their Observation." An analysis of the work of each station
was given 1in the report. Certain wmeasures for ensuring more reliable
observations were recommended. The results can be reduced to these
principal points: 3 : '

- 15 .' 
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1. Obgerved directions according to which storm microseisms are
radinted to stations located directly at the seashore frequently do not
correspond to the direction to the cyclones and are even opposite to them.
Considerably better conformity is obtained when the mocroseisms are
obaerved at poinuts located in the depths of the continent at distances
of several hundred kilometers from the shore. For example, the directions
to the sources of microseisms observed in the Crimea were in better agree-
ment with the directlons to cyclones in the North Atlantic than according
to observations at Vyborg, and, in particular, at Murmansk.

2. In all of the western stations the microseisms are strongest
when the cyclones are located near the Scandinavian shores over the Nor-
wegian and Barents Seas. Milcroseismic oscillations are considerably
weakened when the cyclone functions over the north Atlantic southof Ice-
land and Greedlmnd; and during these cases the directions toward the dources
of the microseisms, according to observationgin Crimea, are systematically
inclined toward the north from the Jirection of the cold front and the
cyclone centers. _

3. During cyclonic activity near shores, conditions of disturbances
in microseisms are better expressed than in those cases when the cyclones
are located in the open paxrts of the seas and oceans.

Means of further improving the method of determining directions
toward sea storms were touched upon in the report.

The principal recommendation in this direction was: the location
of stations in the depths of the continent and the lengthening of the
profile according to which the phase differences of the microseisms are
determined.

A second report by F. I, Monakhov was devoted to the results of the
investigations of microseisms conducted during 1956-1957 in the Crimea
by the Institute of the Physics of the Earth, Academy of Sciences USSR.
The purpose of thesc investigations was the study of the structures of
microseismic waves and the improvement of methods for determining the
directions toward the sources of microseisms. At the same time, con-
ditions of disturbances in microseisms in the Black Sea and in the Atlantic
Ocean were studied. The observations of microseisms were conducted with
azimuth apparatus with the axes of maximum sensitivity of the seismographs
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inclined at nn anrle of 45 degrees to the horizon, by tri-
partite stations and profile apparatus. The latter consisted of
elght selsmographs, established according to profiles, the maximum length
of which consisted of about 20 kilometers. Regilstration of microseisms

at each point was by the synchronous reception of time signals transmitted
every 20 seconds. The principal results of this work are:

1. Love waves are almost wholly absent in microseismic waves from
both nearby and distant sources. Microseisms on the whole consist of
Rayleigh waves. Fluctuations in microseismic waves are for the most part
extremely complex in character because of waves of interfermce propagated
in different directions. Regions of disturbance of microseisms are usually
consideradble in extent. '

2. For determining the true directions of the propagation of micro-
gelsms according to the method of position~phase correlation, it is necessary
to use multiple point profile installations making it possible to separate
noninterference waves on the recordings.

The report of N, V. Veshryakov (Moscow State University) attracted
great interest. This concerned the errors in determining the azimuths
of the directions of the spread of the microseisms according to tripartite
station methods. It was shown thet even in the most advantageous sydtem
of seismic recording apparatus possible misalignments of the parameters
of the instrumeants cause phase shifts of only 0.06 seconds. Thus, the
phase shifts are most sensitive to the misalignment of the electrodynamic
coupling coefficient O 2. fhe general conclusion from the report is
the recommendation to increase the distance between seismographs.

Reports by S. I. Masarskiy (Talgar Geophysical Station, Academy

Sciences USSR) and L. N. Lyasenko (Moscow State University) were related
to the study of the sources of frequently observed short vweriod microseisms
on the recordings of seismic stations located near lake Irsuk-Kul’. Both
speakers arrived at the conclusion that the sources of the indicated
microselsms are winds blowing over Lake Issuk-Kul', S. I. Masarskiy con-
siders that the preserce of counter winds is the condition for the exci-
tation of microseisms irn lake Issuk«Kul'. According to L. Lysenko micro- i
selsms arise also with winds from a single direction as a result of the
formation of standing waves on the surface of the lake near reflecting
shores .

e 18 =
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Av an example of this same scheme A. F. Kostina (Institue of the
Physics of the Earth, Academy of Sciences USSR) reported the results of
microseisms recorded by the Simferopol' seismic station. It was estab-
lished that short period microseisms in Simferopol' have as sources,
cyclonic passing over the Black Sea, and microseisme with a period of
more than L4 seconds are formed as a result of cylonic activity over the
North Atlantic and adjoining seas.

The report of T. A. Proskuryakova (Moscow State University) contains
data on the intersections of the sources of microseisms according to obser-
o vations in Pulkovo and in the Crimea by means of the tripartite stations
of Moscow State University. For a 2-year period about 200 intersections
were obtained in which, in all cases, the sources of microseisms coincided
with the rear areas of cyclones, but the sources themselves could not be
found.

In reports by Ye. M. Lin'kov (Leningrad State University) and L. N.
Smirnov (Moscow State Universitx)considerations in relation to instrumental
development directed toward increasing the precision of measuring phase
shifts of microseisms using the electronic phasometer (Ye. M. Lin'kov)
and on the poseibility of eliminating the influence of extraneous electri-
cal interferences in the lines of communication between the seismographs
and the galvanometers (L. N. Smirnov) were expressed, (Izvestiya Akademii
Nauk SSSR, Seriya Geofizicheskaya, No T, Jul 58, pp 933-934)

VI. ARCTIC AND ANTARCTIC

Soviet Expedition Denies Existence of Antarctic.: Volcanoces Originally
Reported by Norwegians

The discovery of one, or two adjoining, active volcano or volsanoes
was reported by Norwegian antarctic explorers of East Antarctica in 1931.
These mountains, or volcanoes, were said to be located on the Amery Ice
Shelf Glacier, Lars Christensen Coast, and were called "S jovold Mountains."

There has begn a great deal of controversy and difference of opinion
in the past 26 years regarding the existence and elevation of these
mountains. The latestUS wap of Antarctica published in 1956 by the US
National Committee for the IGY onece more brought up the question of the
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existence of such a volcano or volcanoes. This map indicates a mountain
on the Amery Ice Shel{, with the figure "3,220 7" -~ meaning the elevation
in meters. The question mork apparently oignifies either that the existe
ence of the mountain is questioned, or the exact height. If an elevation
of 3,220 meters exleted, it would be the highest mountain on the entire
coast of Antarctica within a range of thousands of kilometers. Such
elevations are tc be found only at a great distance from the coastline,
and only about 3,000 kilometers west of the Amery Ice Shelf (Schwaben-
land Mountains) and 6,000 kilometers east of the Amery Ice Shelf (Victoria
Land, Mt Sabine). The elevatior of 3,220 meters exceeds the elevation of
the South Pole by 400-500 wmeters.

This version of the controversial geographic discovery was finally
refuted by the Soviet Antarctic Expedition on the Lena, headed by 0. A.
Borshchevskiy, as a result of cartographic and geographic studies made in
1957. 1In February 1957, the entire area of the Amery Ice Shelf, the
Ingrid Christensen Coast and Lars Christensen Coast, were not only surveyed
in detail from the air and by land, but also photographed. The expedition
camp was located on the ice, about 50 kilometers from the supposed location
of the volcanoes. Aerial photogrephy was accompanied by overland astronomice
geodetic work. A number of astronomic points were established, and as a
result the location of individual elevations, their contours and height,
were shown with great exactness.

It is now poesible tomake the following categorical statement.
The Amery Ice Shelf is not interrupted on its entire expanse by any rocky
elevations rising above its surface, especially not by a mountain or
volcano. Only along the southern edge of the shelf, numerous nunataks of
moderate height (not exceeding 250 meters above sea level) are found
on the continent. The western continental edge of the Amery Ice Shelf
has some higher nunateks. One of them, Munro-Carr [%] Mountain, actually
reaches a height of about 1,000 meters, but it is not situated on the
Amery Glacier and is not a volcano.

The conclusion drawn by Soviet scientists became particularly evident
after the flights made on 21 and 22 February, especially during the gecond
flight. The course of the plane passed almost exactly over the point
where, according to the US Sailing Directions, the SJjovold volcanoes
were supposed to be located. However, nothing but the pure white snow
surface of the Amery Ice Shelf was spread out below, the shelf being
visible from edge to edge. Visibility on thet day was excellent. There
were no traces of a volcano of even 1,200 meters, not to speak of 3,200
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meters, which would have been about 20 kilometers off the course of the
plane. At the same time, the nunataks surveyed the day before, at the
south edge of' the Amery Ice Shelr, were not high, i.e., about 106250
meters, but could be seen plainly at a.distance of 150200 kilometers
of{" the course of the plane.

Thus the version concerningtbe Sjovold mountains, or active volcanoes,

) which originated 26 years ago and was considered plausible up to the time
of the explorations of the Soviet Antarctic Expedltion, has been defi-
nitely disproved by these explorations. Such volcanoes do not exist.

v (Leningrad, Izvestiya Vsesoyuznogo Geograficheskogo Obshchestva, Vol 90,
No 4, Jul.Aug 58, pp 305-309)

Soviet Expedition Data on White Island

During the past 25 years, a new ice-capped island, called White
Island on British maps, has been shown on Antarctic maps at a point about
50 degrees eat longitude, where Enderby land borders on Prince Olav Land
Usually, this island is shown as belng about 70 kilometers from the coast,

and, judging by its representation on the maps, the island is about 20.25
kilometers long.

East Antarctica.has few large islands, and possible only Drygalski
Island may be considered as being of equal significence. That is why
White Island deserves the attention geographers, especlally simce several
interesting questions are connected with the nature of the island and its
very existence: Does White Island really exist? What is its elevation?
Is there one or two islands?

There have been many contradictory reports on this island by various

expeditions (Norwegian, British, and US). . The latest foreign source is

a2 US map published in 1956, which shows the White Island and the ice

tongue, originally mwentioned by Mawson in 1930. The island was given

the Norwegian mame Kvitoya, since.f was first discovered by the Norweglans

in 1930, and the year of the discovery of the ice tongue was also given -

‘ as 1930. The location of the island and ice tongue does not entirely
correspond with the coordinates indicated in the Sailing Directious.
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In the only Soviet source, a map published in 1956 from various
materials (scale 1:2,500,000), White Islend, improperly called Ostrov
Vite, was designaoted with an elevation of 1,200 meters, the same as in
the British Sailing Directions. The ice tongue mentioned in earlier
sources was omitted.

The following table combines the various contradictory deta.

Glacier Tlevation Coordimates
Source ~ _Island Tongue (meters) Iat. Long. Date Remarks
Riiser-Larsen ~% - - - - 15=1=30 -
Mawson + + - 66-225 48-31F 13-1-30 Coordinates
of ice
tongue
L. Christensen < - - 67-158 4B-30E 1939 Coordinates
of
island
US Sailing + 4 1,200 ft.
Directions (ice tongue) -— - 1943
British Sailing <+ -+ 1,219 m
Directions (i8land) 67-10S 48-30E 1948 Ialdnd probably
‘ same as ice
tongue. On it
is Mt. Christen-
sen.
Soviet Map 4+ — 1,200 m - - 1956 -

* Plus and minus signs indicate the presence or absence of infor-
metion on the island and glacier tongue in the sources used.
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As seen from the data in the preceding table, there is a great deal
of discrepancy in the information pseviously obtained. Especially the
data on the location of Mount Christensen and the elevation of White Island
have been very confusing.

At the end of March 1957, the Soviet marine expedition on the Lensa,
headed by 0. A. Borshchevskiy, made & comprehensive study of the area of
Amundsen Bay, Whit~ Island, Mount Christenser, etc. As a result of these
explorations, and especially as a result of aerial photography, “he location
of the coastline was corrected (in some places by as much as 100 kilometers),
gome questiomswere finally resolved, i.z., the question of the existence
of the island and ice tongue north of Amundsen Bay, and their elevation.

The following facts have been established:

1. Vhite Island actually exists. It is a fairly large (about 20
kilometers long) ice dome of the same type as Drygalski Island. Its
elevation is 300 meters; the geographic coordinates are 66-35 S and L48-
56 E. The true location of the island is 40" (about 80-90 kilometers)
more north than estimated by US and British Sailing Directions. It is
interesting to note that the width of the island is closer to the width
of the glacler tongue according to previous data.

2. At present there is no glacier tongue of any kird in this area.
The Lena passed a point 10' south of the tip of the "tongue" during the
night of 13-1k March; & second time, further south, on 18 March; and a
third time even further south » on 27 March. The glacier tongue was not
observed from the ship; nelther was it visible from the air, during flights
made with good visibility.

It is very likely that, because of poor visibility and inexact
determination of coordinates, the Norwegians and British gave lnexact
coordinates in both cases, even though they saw White Island. This started
the version of the island and ice tongue. It is also possible that a '
large iceberg was taken for an ice tongue. Huge icebergs were seen by
the Soviet expedition in March 1957 a litte further west (near Prince
Olav land) and east (near Enderby Land). '

3. As seen from the north, the summit of Mount Christensen, which
is located 125 kilometers south of the island on the mainlard, is visible

above the dome of White Island. The elevation of this mountain is about
1,200 meters.  This has ‘caused the erroneous statement contained im British
Sailing Directions that the {sland is topped by a mountain with an elevation
of 1,200 meters above sea level. (Leningrad, Izvestiys Vsesoyuznogo Geo-
graficheskogo Obshchestva, Vol 90, No U, Jul=-Aug 58, pp 309-31k4)
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